ABSTRACT We aimed to identify bacterial pathogens/contaminants in dairy product samples collected by environmental health inspectors of the Palestinian Ministry of Health from 2001-04. A total of 722 samples of dairy products were randomly collected from different sources in Ramallah and Al-Bireh district. The percentages of unacceptable samples for the combined years were: 23.0% for total aerobic count, 21.0% for total coliforms, 15.2% for faecal coliforms, 1.0% for Staphylococcus aureus, 10.3% for moulds, 2.3% for yeasts and 14.3% for Escherichia coli. All the examined samples tested negative for Salmonella spp. 
٢٠٠٩ ،٣ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬

Introduction
Milk is a highly nutritious food that, unfortunately, is ideally suited to the growth of pathogenic organisms. Consumption of raw milk remains a well-identified risk factor for foodborne disease but pasteurization has been highly effective in ensuring the safety of dairy products [1, 2] . In some countries, especially those with a warm climate, raw milk and products such as cheese continue to be responsible for many outbreaks of gastroenteritis [3] . Several outbreaks of typhoid fever in industrialized countries have been ascribed to consumption of unripened hard cheese made from raw milk handled by chronic carriers [4, 5] . Some of the bacteria can cause severe illness with long-term consequences and death [6] [7] [8] [9] . Enteric bacilli multiply in milk at ordinary atmospheric temperatures, so that even a trivial contamination may cause an explosive outbreak. Sporadic infections may, however, result if the product is contaminated during the distribution process [4] . Industrial cattle breeding and food production facilitate the spread of non-typhoidal Salmonella spp., Campylobacter spp. and possibly Yersinia enterocolitica [2, 10, 11] .
The aim of this report was to explore the microbiological quality of dairy products from different sources from Ramallah and Al-Bireh district and to assess the quality of the health inspection procedures based on the number of samples collected.
Methods
Data on the microbiological quality of dairy samples was obtained from the records of the Central Public Health Laboratory of the Palestinian Ministry of Health (MoH) for the Ramallah and Al-Bireh district. The collected data were for the years of 2001-04.
A total of 722 dairy product samples were collected randomly from different sources by environmental health inspectors of the Palestinian MoH in routine inspections over the study period. Samples were taken from raw milk, yogurt, pasteurized milk, labneh (concentrated yoghurt), salt cheese and cooked cheese. The samples were collected from different sources such as dairy factories, sweet shops, grocery shops, restaurants and vendors of various sectors encompassing the whole of Ramallah and Al-Bireh district. The samples were collected in pre-sterilized containers and transported in ice-buckets to the Palestinian Central Public Health Laboratory in Ramallah city on the day of collection.
The analyses covered total aerobic count (TAC), and the presence of total coliforms, faecal coliforms, Staphylococcus aureus, moulds, yeasts and Salmonella spp. The criteria (cut-off levels) for unacceptable contamination for each measure are shown in Table 1 . Decisions regarding whether food samples were considered acceptable for human consumption were based on the microbiological guidelines for food samples of the MoH [12] that mainly depend on the Palestinian Standards Institution. The bacteriological analytical manual online, published by the United States Department of Health and Human Services [13] , was used as a reference for sample testing.
The data were reviewed, cleaned and revised with the help of the Environmental Health Department personnel of the MoH as well as Central Public Health Laboratory technicians. The data were coded and analysed using SPSS, version 12.0.
Results
The total number of tested dairy samples from different sources in Ramallah and AlBireh district increased slightly from 2001 ٢٠٠٩ ،٣ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬ n/a n/a n/a n/a n/a n/a n/a n/a Yogurt n/a 50 in factories, 100 in markets n/a n/a n/a n/a n/a 50 in factories, 500 in markets n/a n/a n/a n/a n/a n/a n/a A significant statistical relationship was seen between the sampling year and the number of unacceptable dairy samples, with a rising trend of unacceptable levels over time for TAC (χ 2 = 52.626; P < 0.001), total coliforms (χ 2 = 9.382;P = 0.025), faecal coliforms (χ 2 = 18.938; P < 0.001), moulds (χ 2 = 11.956; P = 0.008) and Staph. aureus (χ 2 = 13.703; P = 0.003) ( Table 2 ). Figure 1 shows the average overall percentage of acceptable samples during 2001-04. All of the samples examined tested negative for Salmonella spp.
Discussion
Dairy products prepared under unhygienic conditions pose a great threat to the health of consumers in Palestine, who consume them in large amounts. This study in Ramallah and Al-Bireh district showed relatively high rates of dairy samples that did not meet Palestinian standards for acceptable levels of contamination.
TAC is a quality control test that is a basic measure of the bacteria in dairy products. It reveals general sanitation and herd health conditions. So the high proportion of samples with unacceptable TAC in this study (23.0%) my be a result ٢٠٠٩ ،٣ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬ of poor sanitation and bad herd health conditions in Ramallah and Al-Bireh district.
Coliform testing is a more specific bacteriological test for the quality of dairy products. While the presence of coliform bacteria does not necessarily signify that pathogens are present or that the produce has come in contact with faeces, high counts are an indicator of poor herd hygiene, improperly washed and maintained equipment or a contaminated water supply [14] . The existence of samples with unacceptable levels of total coliforms in this study (21.0%) was likely due to unsanitary conditions or practices during production, processing or storage of the dairy products. More concerning is the high proportion of samples with unacceptable levels of faecal coliforms (15.2%). These include E. coli O157:H7, Salmonella and Shigella [15] and are considered to be directly associated with faecal contamination from warm-blooded vertebrates [16] .
Enterotoxins produced by Staph. aureus can cause food poisoning: a large-scale mass outbreak in Japan was caused by skim-milk 
٢٠٠٩ ،٣ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬
powder contaminated with Staph. aureus enterotoxin A [17] . In our study unacceptable levels of Staph. aureus were found on average in 1.0% of samples during 2001-04 and may be attributed to the practice of preparing large batches too far in advance and holding them for long periods at room temperature. It also indicates poor hygiene conditions and faults in manufacturing/ handling during cheese production.
The most common sources of food poisoning from Salmonella spp. are beef, poultry and eggs, but improperly prepared fruits, vegetables, dairy products and shellfish have also been implicated [18] . All the examined samples tested negative for Salmonella spp. in all years of the study.
While yeasts are needed to ferment and ripen many cheese varieties and make a positive contribution to the development of taste and aroma [19] [20] [21] [22] [23] , they may also act as spoilage organisms causing yeasty off-flavour, loss of texture, excessive gas formation and increased acidity [24, 25] . The average rate of samples with unacceptable levels of yeasts in this study was 2.3%.
There are several factors which may explain the high levels of dairy food contamination in Palestine: inadequate levels of health inspection, economic and transport difficulties and poor knowledge and practices among farmers.
We noted a rising trend of unacceptable TAC over the period of the study, from 
Experience suggests that such visits make farmers feel responsible for the safety of milk that originates from their farms, and this will result in the reduction of the sources of microbial contamination. Most of the milk in Ramallah and Al-Bireh district is produced in the villages by farmers with small landholdings. Although an increasing proportion of the milk produced is collected by cooperatives and other organized dairies, much of the milk is still processed in traditional ways, with inadequate refrigeration and transportation facilities, especially during sieges, invasions and curfews imposed by the Israeli military forces on Palestine.
Data limitations include unsystematic testing, as not all the samples were uniformly tested for the different indicators From field observations in our study, some of the staff handled dairy products with open sores without wearing a waterproof protection. There are also no strict regulations for the dairy plant process to be followed by the workers in this district. For example, many of them did not regularly wear work clothes that show dirt easily. In addition, many workers in places where dairy products are served, such as restaurants and school cafeterias, did not wear a head or beard cover while serving food.
The conditions under which milk is produced in the villages are also far from satisfactory, mainly because of the poor economic situation and lack of practical knowledge of proper milk hygiene measures on the part of the producers. The milk animals are housed in small closed or open yards adjacent to the family house. Flooring is usually of plaster or mud. The cows are rarely washed before milking. Milking is done by hand. Because of the distances between the production and consumption points, milk is unavoidably kept at ambient temperatures and this supports rapid microbial growth, especially during the summer. This situation is similar to that in Turkey, where most milk and dairy products are not prepared under hygienic conditions [26, 27] . Our results also agree with research conducted in Karak, Jordan, where samples of unpasteurized milk, yoghurt, labnah and white soft cheese produced by farmers by traditional methods showed a high viable coliforms count (indicative of unsanitary conditions), yeasts, moulds and Staph. aureus, which indicates serious faults in production hygiene, unsatisfactory sanitation and unsuitable storage temperature [28] .
There are some steps that can be taken to improve the situation. One is the development of rational schedules for microbiological testing of dairy samples to include all months of the year, especially the summer ones. Also, the development of proper sanitation and herd health conditions will help reduce the levels of contamination. Dairy farmers need to be encouraged to feel responsible for the safety of milk that originates from their farms.
Additional efforts should be made by the veterinary health services provided by the Ministry of Agriculture to ensure that dairy herds are free of any infectious diseases which could be transmitted to humans through milk or its products. Suspect animals should be isolated for treatment and their milk destroyed. Public awareness targeting dairy factories and households that produce dairy products should encourage and help them to follow strict and detailed technical and hygiene procedures in order to maintain good quality produce. 
٢٠٠٩ ،٣
Foodborne disease outbreaks. Guidelines for investigation and control
These guidelines have been written for public health practitioners, food and health inspectors, district and national medical officers, laboratory personnel and others who may undertake or participate in the investigation and control of foodborne disease outbreaks. While the book focuses on practical aspects of outbreak investigation and control, it also provides generic guidance that can be adapted to individual countries and local requirements. At the field level it will be valuable in initial epidemiological, environmental and laboratory investigations, in implementation of appropriate control measures, and in alerting investigators to the need to seek assistance for more complex situations. At national and regional levels, the guidelines will assist decision-makers in identifying and coordinating resources and in creating an environment appropriate for the successful management of foodborne disease outbreaks. Further information about this and other WHO publications can be found at: http://apps.who.int/bookorders/anglais/home1.jsp?sesslan=1
